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(54) Corneal surgical apparatus 

(57) A corneal surgical apparatus for incising a cor- 
nea of a patient's eye in a layered form includes: a blade; 
a rotating shaft; a bearing rotatably supporting the ro- 
tating shaft; a transmitting mechanism which converts 
rotation of the rotating shaft about a rotation center axis 
into oscillation in a direction perpendicular to the rotation 
center axis and transmits the oscillation to the blade; 
and a preventing mechanism which prevents moisture 
component from penetrating or infiltrating into a clear- 
ance between the rotating shaft and the bearing by con- 
trolling the rotation of the rotating shaft. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001 ] The present invention relates to a corneal sur- 
gical apparatus for incising the cornea of an eye of a 
patient in a layered form at the time of a keratorefrative 
surgery or the like. 

2. Description of the Related Art 

[0002] In recent years, attention has been focused on 
a LAS IK (laser in situ keratomileusis) surgery for the 
keratorefractive surgery wherein a flap is formed by in- 
cising a corneal portion with a thickness of about 0.15 
mm ranging from the corneal epithelium to the corneal 
stroma with a part of the cornea remaining connected 
like a hinge, ablating the corneal stroma in a refractive 
correction amount by an excimer laser light, and return- 
ing the flap to its original position. In the LAS IK surgery, 
a corneal surgical apparatus called a microkeratome is 
used for incising the cornea in a layered form, 
[0003] As a corneal surgical apparatus, one compris- 
ing a suction ring to be vacuum-fixed to a part of the 
cornea from a corneal ring portion to the surface of the 
conjunctiva, a cornea applanating memberfor applanat- 
ing the cornea flatly, and a blade movable toward the 
hinge while being oscillated laterally so as to incise the 
flattened cornea into a layer form with a substantially 
uniform thickness, is known. 

[0004] As a mechanism for the blade lateral oscilla- 
tion, one comprising a motor, a rotation shaft to be ro- 
tated by the motor, a bearing rotatably supporting the 
rotation shaft, and a transmitting member, such as an 
eccentric pin, for converting the rotation of the motor 
transmitted through the rotation shaft into the lateral os- 
cillation to be transmitted to the blade, is proposed. To 
incise the cornea uniformly and easily, the blade is re- 
quired to be oscillated laterally at a high speed, and thus 
the motor rotates the rotation shaft at a high speed to 
rotate the eccentric pin on the rotation shaft at a high 
speed. 

[0005] However, since the rotation shaft is required to 
laterally oscillate the relatively heavy blade and trans- 
mitting member through the eccentric pin, the rotation 
of the rotation shaft (i.e. the rotation at the blade side of 
the rotation shaft) is slightly varied or shifted. For this 
reason, liquid, such as ophthalmic solution (physiologi- 
cal saline) applied to the patient's eye during surgery 
and tear liquid, may penetrate or infiltrate into a small 
clearance between the rotation shaft and the bearing. 
This will cause erosion and short circuit of an electric 
system, and thus is not preferable. 



SUMMARY OF THE INVENTION 

[0006] In order to solve the above-noted problem, the 
present invention provides the following arrangements: 

5 

(1) A corneal surgical apparatus for incising a cor- 
nea of a patient's eye in a layered form, comprising: 

a blade; 
10 a rotating shaft; 

a bearing rotatably supporting the rotating 
shaft; 

transmitting means for converting rotation of 
the rotating shaft about a rotation center axis 

15 into oscillation in a direction perpendicular to 

the rotation center axis and transmitting the os- 
cillation to the blade; and 
preventing means for preventing moisture com- 
ponent from penetrating into a clearance be- 

20 tween the rotating shaft and the bearing by con- 

trolling the rotation of the rotating shaft. 

(2) The apparatus of (1), wherein the preventing 
means includes correcting means for correcting ro- 

25 tation shift of the rotating shaft in the direction per- 
pendicular to the rotation center axis. 

(3) The apparatus of (2), wherein the correcting 
means causes the rotation shift of the rotating shaft 
entirely over and along the rotation center axis. 

30 (4) The apparatus of (2), wherein the correcting 
means includes a weight member attached to at 
least one of an outer side of the rotating shaft and 
an inner side of the rotating shaft. 

(5) The apparatus of (4), wherein the weight mem- 
35 ber is attached to the rotating shaft at a predeter- 
mined position opposite from a blade side of the ro- 
tating shaft. 

(6) The apparatus of (1), wherein the transmitting 
means includes an eccentric pin that is projectingly 

40 provided on a blade side leading end of the rotating 
shaft and that is offset from the rotation center axis. 

(7) The apparatus of (1), further comprising: 

a liquid reservoir, provided to at least one of 
the rotating shaft and the bearing, for accumulating 
45 lubricant applied to the clearance between the ro- 
tating shaft and the bearing. 

(8) The apparatus of (1), further comprising: 

drive means for rotating the rotating shaft. 

(9) The apparatus of (1), further comprising: 

50 translating means for moving the blade in an 

incise direction. 

(10) The apparatus of (9), wherein the translating 
means includes drive means for moving the rotating 
shaft in an incise direction. 

55 (1 1 ) A corneal surgical apparatus for incising a cor- 
nea of a patient's eye in a layered form, comprising: 

a blade; 
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a rotating shaft having a blade side close to the 
blade and an opposite side opposite from the 
blade with respect to the blade side, wherein a 
center of gravity of the opposite side is offset 
from a rotation center axis of the rotating shaft; 
a bearing rotatably supporting the rotating 
shaft; 

an eccentric pin that is projectingly provided on 
a blade side leading end of the rotating shaft 
and that is offset from the rotation center axis; 
and 

a transmitting member having a groove en- 
gaged with the eccentric pin, the transmitting 
member being supported movably in a direction 
perpendicular to the rotation center axis. 

(12) The apparatus of (11), wherein the center of 
gravity of the opposite side of the rotating shaft is 
offset to have a predetermined relationship with re- 
spect to an offset position of the eccentric pin. 

(1 3) The apparatus of (1 1 ), wherein a weight mem- 
ber is provided to the rotating shaft so that the 
weight member is located on at least one of an inner 
side of the rotating shaft and an outer side of the 
rotating shaft and on the opposite side. 

(14) The apparatus of (11), wherein at least one of 
the rotating shaft and the bearing have a liquid res- 
ervoir for accumulating lubricant applied to the 
clearance between the rotating shaft and the bear- 
ing. 

(1 5) A transmitting mechanism, in a corneal surgical 
apparatus, for converting inputted rotation into os- 
cillation and transmitting the oscillation to a blade, 
the transmitting mechanism comprising: 

a rotating shaft having a first side to which the 
rotation is inputted and a second side opposite 
from the first side; 

a bearing rotatably supporting the rotating 
shaft; 

a first, discrete unbalance component provided 
to the first side, and 

a second, discrete unbalance component pro- 
vided to the second side. 

(16) The mechanism of (15), wherein the first com- 
ponent includes a weight member, and the second 
component includes an eccentric pin. 

[0007] The present disclosure relates to the subject so 
matter contained in Japanese patent application No. 
2000-630 (filed on January 6, 2000), which is expressly 
incorporated herein by reference in its entirety. 

BRIEF DESCRIPTION OF THE DRAWINGS 55 

[0008] In the accompanying drawings: 



Fig. 1 is a cross-sectional view and a control system 
diagram of a corneal surgical apparatus in accord- 
ance with an embodiment of the present invention; 
Fig. 2 is an enlarged explanatory diagram of a cut- 
ting unit and a suction unit of the apparatus; 
Fig. 3 is a cross-sectional view, taken along line A 

- A of Fig. 2, illustrating the cutting unit; 

Fig. 4 is a cross-sectional view, taken along line B 

- B of Fig. 2, illustrating the cutting unit; 

Fig. 5 is an explanatory diagram illustrating a weight 
member attached to a rotating shaft; and 
Fig. 6 is a cross-sectional view, taken along line C- 
C of Fig. 5, illustrating the weight member. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0009] Referring to the accompanying drawings, a de- 
scription will be given of an embodiment of the present 
invention. Fig. 1 is a cross-sectional view and a control 
system diagram of a corneal surgery apparatus in ac- 
cordance with an embodiment of the present invention. 
[0010] Reference numeral 1 denotes a main body of 
the corneal surgery apparatus(microkeratome), and ref- 
erence numeral 1a denotes a grip to be held by an op- 
erator during the surgery. A suction unit 3 for fixing the 
apparatus to the patient's eye and a cutting unit 2, which 
has a blade 20 (which will be described later) for incising 
the cornea and is adapted to move rectilinearly on the 
suction unit 3, are provided on the front side (left-hand 
side in the drawing) of the main body 1 . 
[0011] A feed motor 11 for rectilinearly moving (trans- 
lating) the cutting unit 2 in the incising direction (in the 
Z direction) and an oscillating motor 1 2 for imparting os- 
cillations in the lateral direction (in the X direction) to the 
blade 20 are installed in the main body 1 . A feed screw 
13 is coupled to a rotating shaft of the motor 11 , which 
has a threaded portion corresponding in length to the 
rectilinear movement (translation) or travel of the cutting 
unit 2. An attaching member 14 is threadedly engaged 
with the screw 13. The motor 1 2 as well as a connecting 
member 17 are fixed to the attaching member 14. As 
the motor 1 1 is rotated forwardly or reversely, the motor 
12 and the connecting member 17 move forwardly or 
backwardly (in the Z direction) through the screw 1 3 and 
the attaching member 14, thereby causing the cutting 
unit 2 to move forwardly or backwardly. Further, the con- 
necting member 1 7 serves also as a bearing or rotation- 
al support for a rotating shaft 1 5 so that the rotating shaft 
1 5 is rotatably held by the connecting member 1 7. A pin- 
ion 18 fixed to the rotating shaft 15 is meshed with a 
pinion 19 fixed to the rotating shaft of the motor 12, so 
that the rotating shaft 1 5 is rotated by the motor 1 2 (see 
Fig. 5). An eccentric pin 16 is embedded or protruded 
on a distal end of the rotating shaft 1 5 at a position offset 
from the center of rotation, and the eccentric pin 1 6 im- 
parts lateral oscillations to the blade 20 (which will be 
described later). Reference numeral 70 denotes a 
weight member attached to the rotating shaft 15. 
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[0012] A lubricant, such as a lubricating oil, is applied 
to a clearance between the rotating shaft 15 and the 
connecting member 1 7 to make the high speed rotation 
(9,000 to 1 0,000 rpm in the present embodiment) of the 
rotating shaft 15 smooth. The lubricant can eliminate 
friction heat and friction particles generated due to fric- 
tion between the rotating shaft 15 and the connecting 
member 1 7 which are relatively rotated at a high speed. 
Reference numeral 80 denotes a liquid reservoir provid- 
ed to the rotating shaft 1 5, which accumulates the lubri- 
cant therein, thereby securing the smooth rotation of the 
rotating shaft 15, eliminating the leakage of the lubricant 
and preventing external moisture components, such as 
ophthalmic solution, from penetrating or infiltrating into 
the clearance. 

[001 3] Referring next to Figs. 2, 3 and 4, a description 
will be given of the arrangements of the cutting unit 2 
and the suction unit 3. Fig. 2 is an enlarged view of the 
cutting unit 2 and the suction unit 3 shown in Fig. 1 . Fig. 
3 is a cross-sectional view taken along line A - A of Fig. 
2. Fig. 4 is a cross-sectional view taken along line B-B 
of Fig. 2. 

[0014] The cutting unit 2 is comprised of the blade 20 
for corneal incision; a blade holder 21a and a holder 
block 21 b for holding the blade 20 in such a manner as 
to permit lateral oscillations; a first oscillation transmit- 
ting member 22 for transmitting the lateral oscillations 
generated by the eccentric pin 16; a second oscillation 
transmitting member 23 for transmitting the lateral os- 
cillations by the first transmitting member 22 to the blade 
20, and a cornea applanating member 24 fixed to the 
block 21b by means of an attaching member 24a, A ro- 
tation hole into which the rotating shaft 15 is inserted is 
provided inside the block 21b, and a tip portion of the 
connecting member 17 is fixed thereto. 
[0015] Ametal blade having a blade edge of stainless 
steel, steel, or the like or a mineral blade having a blade 
edge of diamond, sapphire or the like is used as the 
blade 20. The blade 20 is held between the holder 21 a 
and the block 21 b at an appropriate angle with respect 
to the horizontal plane in such a manner as to be capa- 
ble of undergoing lateral oscillations. On the holder 21 a 
side, a shallow recess 21 0a is formed at a portion where 
the blade 20 is placed, and the lateral width of the recess 
21 0a is set to be larger than the oscillating width for the 
lateral oscillations of the blade 20. 
[0016] The first transmitting member 22 is movable in 
the lateral direction (in the X direction) within a receiving 
groove 210c formed in the block 21b. The upper and 
lower portions of the first transmitting member 22 in the 
vertical direction (in the Y direction) is held by the block 
21b. A vertical groove 22a for engagement with the ec- 
centric pin 16 is formed in the first transmitting member 
22. When the rotating shaft 15 is rotated by the rotative 
driving of the motor 12, the eccentric pin 16 engaged 
with the vertical groove 22a applies a lateral driving 
force to the first transmitting member 22. This causes 
the first transmitting member 22 to oscillate laterally. 



[0017] The second transmitting member 23 is mova- 
ble in the lateral direction (in the X direction) within the 
receiving groove 21 0b formed in the block 21 b. The up- 
per portion and the lower portion of the second trans- 
5 mitting member 23 are respectively held by the block 
21b and the blade holder 21a. The first transmitting 
member 22 is provided at its lower portion with a protru- 
sion 22b projected to the blade 20 side, and the second 
transmitting member 23 is formed with a vertical groove 

10 23a engaged with the protrusion 22b. As the first trans- 
mitting member 22 is oscillated laterally by the rotation 
of the rotating shaft 1 5 (circumferential or circular motion 
of the eccentric pin 1 6), the protrusion 22b engaged with 
the vertical groove 23a is laterally oscillated, thereby ap- 

*5 plying lateral kinematics force to the second transmitting 
member 23. Accordingly, the second transmitting mem- 
ber 23 is laterally oscillated together with the blade 20 
fixed to the second transmitting member 23. 
[0018] The cornea applanating member 24 is provid- 

20 ed on the front side (left-hand side in Fig. 2) of the blade 
20 so as to flatly applanate the cornea of the patient's 
eye in advance of the corneal incision by the blade 20 
as the cutting unit 2 is moved forwardly. Since the blade 
20 incises the cornea thus applanated flatly by the ap- 

25 planating member 24, a flap of a uniform layer is formed. 
[0019] In this embodiment, the distance between the 
edge of the blade 20 attached to the holder 21 a and the 
lower surface of the applanating member 24 is set to be 
about 0.15mm so that the cornea can be incised with 

30 this thickness in a layered form. 

[0020] The apparatus is designed so that the rotating 
shaft 15 is rotated about a central axis L (see Fig. 5) by 
rotative driving of the motor 12. However, since the ro- 
tating shaft 15 laterally oscillates the first transmitting 

35 member 22, the second transmitting member 23 and the 
blade 20 through the eccentric pin 1 6, the rotation of the 
rotating shaft 15 in the blade 20 side is varied or shifted 
in a direction perpendicular to the rotation axis L (that 
is, the rotating shaft 15 makes a circular motion about 

to the central axis L while being rotated) . More specifically, 
the eccentric pin 16 makes a circular motion by the ro- 
tation of the rotating shaft 15, and periodically collides 
against a side wall of the vertical groove 22a to push the 
first transmitting member 22 right or left in the lateral 

45 direction. When the eccentric pin 16 pushes the first 
transmitting member 22 right or left, the eccentric pin 1 6 
receives a reaction therefrom so that the eccentric pin 
1 6 and thus the rotating shaft 1 5 is shifted in the opposite 
direction. This shift of the rotating shaft 15 is larger as 

50 a weight of a component (s) to be laterally oscillated by 
the eccentric pin 1 6 is larger. This shift causes the mois- 
ture component, such as ophthalmic solution, penetrat- 
ing into the recess 21 0a and the receiving grooves 21 0b 
and 210c, to further penetrate into the small clearance 

55 between the rotating shaft 1 5 and the connecting mem- 
ber 17. 

[0021] To avoid the penetrating of the moisture com- 
ponent as described above, the weight member 70 is 



4 



7 



EP1 114 628 A2 



8 



attached to the rotating shaft 15 at a predetermined po- 
sition close to the motor 1 2 and away from the blade 20 
(in the motor 12 side opposite from the blade 20 side). 
The weight member 70 attached in this manner serves 
such that the load by the reaction from the first transmit- 
ting member 22, which acts on the eccentric pin 1 6 side 
(the blade 20 side) of the rotating shaft 1 5, and the load 
by a centrifugal force of the weight member 70, which 
acts on the motor 12 side of the rotating shaft 15, are 
balanced to each other in a direction perpendicualr to 
the rotation axis L, thereby causing the rotation shift en- 
tirely over and along the rotation axis L. This can pre- 
vents the penetrating of the moisture component into the 
clearance between the rotating shaft 15 and the con- 
necting member 17. However, note that if the rotation 
shift on the motor 1 2 side is excessively large, the lubri- 
cant between the rotating shaft 15 and the connecting 
member 1 7 may be leaked externally, and therefore it is 
important to set the rotation shift on the motor 12 side 
to be balanced with the rotation shift on the eccentric 
pin 16 side. 

[0022] The weight, size and attached position of the 
weight member 70 for balancing the rotation shift are 
determined depending on a length of the rotating shaft 
15, weight and position of the eccentric pin 16, weight 
of the blade 20 and each transmitting member, etc. In 
this embodiment, the weight member 70 is attached at 
the predetermined position shown in Figs. 5 and 6, and 
the weight of the weight member 70 is 5.5mg (the weight 
of the eccentric pin 1 6 is 56mg, the weight of the blade 
20 and the second transmitting member 23 is 0.3g and 
the weight of the first transmitting member 22 is 0.3g). 
In addition, the weight member 70 may be provided in- 
side the rotating shaft 15 (that is, it suffices that the 
weight member 70 offsets a center of gravity of the ro- 
tating shaft 15 from a rotation center of the rotating shaft 
15). 

[0023] Thesuction unit3 includes a fixing member 30, 
a suction ring 31 , and a suction pipe 32. The suction ring 
31 is fixed to the main body 1 by the fixing member 30. 
Thesuction ring 31 has a substantially hollow cylindrical 
shape (a substantially U-shape in section), which has a 
circular recessed portion 31a adapted to abut against 
the patient's eye, and an opening 31 b concentric to the 
recessed portion 31a. When the suction ring 31 is 
mounted on the patient's eye in place for surgery, the 
cornea of the patient's eye projects upward from the 
opening 31 b, and a lower end portion of the suction ring 

31 and an opening end portion (a periphery) of the open- 
ing 31b are caused to abut against the patient's eye to 
define a space S for suction. 

[0024] The suction pipe 32 is embedded on (i.e. pro- 
jectingly provided on) the suction ring 31 , and connected 
through an unillustrated vacuum tube to a pump 41. A 
suction passage 32a provided inside the suction pipe 

32 communicates with the recessed portion 31 a, and as 
the air inside the space S is sucked and discharged by 
the pump 41 through the passage 32a, the suction ring 



31 is vacuum-fixed to the patient's eye. In this fixation, 
as the operator holds the main body 1 , the positioning 
of the opening 31b can be facilitated, and the apparatus 
can be held stably. 

5 [0025] In addition, an unillustrated pressure detection 
pipe is embedded on the suction ring 31 , and the pres- 
sure detection pipe is connected to a pressure detector 
33 through an unillustrated tube. The detector 33 de- 
tects, through the pressure detection pipe, the air pres- 

10 sure inside the space S sucked by the pump 41 . A con- 
trol unit 40 controls the operation of the motor 11, the 
motor 12, the pump 41 , etc. on the basis of the air pres- 
sure detected by the detector 33. 
[0026] Hereafter, a description will be given of the op- 

15 eration of the apparatus having the above-described 
configuration. While confirming the state of inclination 
of the suction ring 31 (main body 1), the position of the 
pupillary center, and the like on the basis of a mark that 
has been preliminarily applied on the patient's cornea 

20 using an instrument such as a marker, the operator 
aligns the center of the opening 31b with the pupillary 
center, and disposes the suction ring 31 on the patient's 
eye. 

[0027] After installation of the suction ring 31 , the op- 

25 erator, while keeping the position and the posture of the 
main body 1 , operates the pump 41 to suck the air in the 
space S between the suction ring 31 and the patient's 
eye to thereby decrease the air pressure (toward the 
negative pressure). When the air pressure in the space 

30 s is decreased to a fixed value (when it reaches a suf- 
ficient negative pressure), the operation of the pump 41 
is controlled by a control unit 40 so as to maintain that 
air pressure. Accordingly, the suction ring 31 is vacuum- 
fixed onto the patient's eye. 

35 [0028] Upon completion of the fixing of the apparatus, 
the operator operates the foot switch 42 to rotatively 
drive the motor 11 and the motor 12. Upon reception of 
the drive instruction signal by the foot switch 42, the con- 
trol unit 40 controls the rotational driving of the motor 1 2 

^o so that the blade 20 is oscillated laterally at a fixedly set 
or variably set oscillating speed. 
[0029] The control unit 40 controls the rotational driv- 
ing of the motor 11 so that the cutting unit 2 is rectiline- 
arly moved (translated) toward the hinge (in the incise 

45 direction) at a fixedly set or variably set feeding speed. 
Concurrently, the rotating shaft 1 5 slides in the advanc- 
ing direction integrally with the cutting unit 2 while mak- 
ing rotational motion for imparting lateral oscillations to 
the blade 20. 

so [0030] When the flap formation is complete, that is, 
the edge of the blade 20 has incised the cornea with the 
hinge portion left, the motor 11 is rotated reversely to 
return the cutting unit 2 to its initial position. For this re- 
turn operation, the rotation of the motor 12 is stopped 

55 using the independent control of the motors 11 and 12, 
to thereby withdraw or remove the blade 20 from the flap 
while avoiding the unnecessary oscillation of the blade 
20. This reduces the possibility that the flap thus formed 
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is cut off during the course of the return operation. 
[0031] After the cutting unit 2 is returned to its initial 
position, the air is introduced into the space S to release 
the suction, and the apparatus (the suction ring 31) is 
removed. Subsequently, a refractive correction amount 
of the corneal stroma is ablated and removed using ex- 
cimer laser light, and then the flap is returned to its orig- 
inal position, thereby completing the surgery. 
[0032] Although the motor is used to rotate the rotat- 
ing shaft in this embodiment, an air turbine or the like 
may be used to rotate the rotating shaft. 
[0033] Although a blade translating (feeding) mecha- 
nism is designed to linearly move the blade in the incise 
direction to incise the cornea, the blade translating 
(feeding) mechanism may be designed to rotatingly 
move the blade to incise the cornea. 
[0034] As described above, according to the present 
invention, it is possible to prevent the moisture compo- 
nent from penetrating or infiltrating into the clearance 
between the rotating shaft and the bearing without com- 
plicating the structure. 



Claims 

1 . A corneal surgical apparatus for incising a cornea 
of a patient's eye in a layered form, comprising: 

a blade; 

a rotating shaft; 

a bearing rotatably supporting the rotating 
shaft; 

transmitting means for converting rotation of 
the rotating shaft about a rotation center axis 
into oscillation in a direction perpendicular to 
the rotation center axis and transmitting the os- 
cillation to the blade; and 
preventing means for preventing moisture com- 
ponent from penetrating into a clearance be- 
tween the rotating shaft and the bearing by con- 
trolling the rotation of the rotating shaft. 

2. The apparatus of claim 1 , wherein the preventing 
means includes correcting means for correcting ro- 
tation shift of the rotating shaft in the direction per- 
pendicular to the rotation center axis. 

3. The apparatus of claim 2, wherein the correcting 
means causes the rotation shift of the rotating shaft 
entirely over and along the rotation center axis. 

4. The apparatus of claim 2, wherein the correcting 
means includes a weight member attached to at 
least one of an outer side of the rotating shaft and 
an inner side of the rotating shaft. 

5. The apparatus of claim 4, wherein the weight mem- 
ber is attached to the rotating shaft at a predeter- 



mined position opposite from a blade side of the ro- 
tating shaft. 

6. The apparatus of claim 1 , wherein the transmitting 
5 means includes an eccentric pin that is projectingly 

provided on a blade side leading end of the rotating 
shaft and that is offset from the rotation center axis. 

7. The apparatus of claim 1 , further comprising: 

10 a liquid reservoir, provided to at least one of 

the rotating shaft and the bearing, for accumulating 
lubricant applied to the clearance between the ro- 
tating shaft and the bearing. 

15 8. The apparatus of claim 1 , further comprising: 

drive means for rotating the rotating shaft. 

9. The apparatus of claim 1 , further comprising: 

translating means for moving the blade in an 
20 incise direction. 

10. The apparatus of claim 9, wherein the translating 
means includes drive means for moving the rotating 
shaft in an incise direction. 

25 

11. A corneal surgical apparatus for incising a cornea 
of a patient's eye in a layered form, comprising: 

a blade; 

30 a rotating shaft having a blade side close to the 

blade and an opposite side opposite from the 
blade with respect to the blade side, wherein a 
center of gravity of the opposite side is offset 
from a rotation center axis of the rotating shaft; 

35 a bearing rotatably supporting the rotating 

shaft; 

an eccentric pin that is projectingly provided on 
a blade side leading end of the rotating shaft 
and that is offset from the rotation center axis; 
40 and 

a transmitting member having a groove en- 
gaged with the eccentric pin, the transmitting 
memberbeing supported movably in a direction 
perpendicular to the rotation center axis. 

45 

12. The apparatus of claim 11, wherein the center of 
gravity of the opposite side of the rotating shaft is 
offset to have a predetermined relationship with re- 
spect to an offset position of the eccentric pin. 

50 

13. The apparatus of claim 11, wherein a weight mem- 
ber is provided to the rotating shaft so that the 
weight member is located on at least one of an inner 
side of the rotating shaft and an outer side of the 

55 rotating shaft and on the opposite side. 

14. The apparatus of claim 11 , wherein at least one of 
the rotating shaft and the bearing have a liquid res- 



6 



11 EP 1 114 628 A2 12 



ervoir for accumulating lubricant applied to the 
clearance between the rotating shaft and the bear- 
ing. 

15. A transmitting mechanism, in a corneal surgical ap- s 
paratus, for converting inputted rotation into oscil- 
lation and transmitting the oscillation to a blade, the 
transmitting mechanism comprising: 

a rotating shaft having a first side to which the io 
rotation is inputted and a second side opposite 
from the first side; 

a bearing rotatably supporting the rotating 
shaft; 

a first, discrete unbalance component provided *5 
to the first side, and 

a second, discrete unbalance component pro- 
vided to the second side. 

1 6. The mechanism of claim 1 5, wherein the first com- 20 
ponent includes a weight member, and the second 
component includes an eccentric pin. 
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(54) Corneal surgical apparatus 

(57) A corneal surgical apparatus for incising a cor- 
nea of a patient's eye in a layered form includes: a blade; 
a rotating shaft; a bearing rotatably supporting the ro- 
tating shaft; a transmitting mechanism which converts 
rotation of the rotating shaft about a rotation center axis 



into oscillation in a direction perpendicularto the rotation 
center axis and transmits the oscillation to the blade; 
and a preventing mechanism which prevents moisture 
component from penetrating or infiltrating into a clear- 
ance between the rotating shaft and the bearing by con- 
trolling the rotation of the rotating shaft. 
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